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Buchanan gravels, relations of, 452 
in Iowa val,ey, 120 
under North Liberty lobe, 142 
Buck, Henry, 109 
Buckley, E. R., '346 
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postglacial work of, 457 
stages in, 464 
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bibliography of, 606 . 
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physiographic history of, 455' 
physiographic principles illustrat· 
ed by; 605 
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relations of, 541 
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West Fork, 507 
width of, 546 
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alteration of, 394 
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Doelter, 270, 277 
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Dole, R. B., 607 
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origin of, 257 . 
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theories of, 264 . 
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of, 322 
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Dubuque, Platteville at, 365 
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Duroche, experiments of, 312 • 
Durocher, 290 
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Eastland, Bert, 109 
Eastman, description of trilobites by, 
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Eaton, A. H., 109 
Eccoptochile meekanus, 227 
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Eddyville, Des. Moines valley near, 575 
Elbrook limestone, alteration ·of, 396 
Eldon, Des Moines valley near, 583 
strata near, 584 
Elevation of western Iowa, 447, 459 
Elgin, trilobites. from, 196 , 
Elgin limestone, mottling of, 354 
Elvins, stone from, 346 
Elvins formation, alteration of, 393 
analyses of, 362 ' 
character of, ' 322, 346 
on, 296 ' dolomite in, . 362 
field and chemical evidence on, 318 , Emmetsb'llrg, Des Moines valley near, 
petrographic evidence of, 390 499 ' ' 
experiments on, 297 i Emmons, S, F., 267 
'experiments on, at elevated tem- , Enc1'inurus, 209 
peratures and elevated pres- Enc1'inurus, 209 
sures, 312 
experiments on, at elevated 'tem-
peratures and . ordinary p,res-
sures, 3.00, ' 309 . 
experiments on, at ordinary tem-
pernodo'sus, 209 
England, mineral spring in, 297 
Erwin, R. W., work of, on iron ' ores, 40 
Estherville, Des Moines 'valley 'near, 




Fairport, limestone at, 354, 379 
Farmington, Des Moines valley 
590 '" 
dolomite at, 361, 369 
Favre, 274 
Faxo, origin . of dolomites of, 265. 
near, . 
rock · .from, composition of, 317 
Fayette breccia, dolomite in, 363 
Fayette county, trilobites from 181' 
Field Museum of 'Natural Histo~y, 187, 
237 
Finland, origin ' of dolomites in, 266 
Fischer, 300 
Forchhammer, 265, 270, 326 
. experiments by, 300, 31-7 
Fort Atkinson, limestone at, 354 
Fort Des Moines, establishment of, 432 
Fort Dodge, establishment of, 432 
strata near, 516 
Fort Madison, Mississippi valley at, 59!:! 
Fort Ticonderoga, limestone at, 349 
Fournet, ' 265, 289, 399 
Fossils, 'do'omitized, 336 
in iron ore, 68 
France, origin of dolomite of, 289 
mineral spring in, 297 
vein dolomites in, 341 
Frapolli, 290 
Fraser, terraces near, 520 
French Jura, origin of dolomites in, 264 
Fuller, M: L., 608 
Funafuti, dolomite from, orgin of, 294, 
389 
G 
Galena 'do10mites, 283', 352 
alteration of, 393 
character of, 50 
fossils of, 52 
interbedding in, 374 
irregular boundaries, 366 
mottling of, 353 
origin of, 280 
Gardner, H. F ., analyses by, 350 
Gary moraine, in Des Moines valley, 
454 
.relation of, 552 
Germany, limestones of, 382 
origin of dolomites of, 285 
Glacial invasipnil in Des Moines, val· 
ley, history of, 451 
maphurus primus, 213 
Glenwood Springs, origin of dolomite 
of, 287 
Gibson, 340 
Giradin, J., 297, 318 
Gordon, C. H." 601,' 610 
Gorge below Union f<Lrk, origin of, 548 
Gorup·Besanez, experiments by, 298, 316 
Gothite of Iron Hill, 70 
Grabau, 274, 331, 334, 400 
Graettinger, Des Moines valley p.ear, 
499 
Grandjean, 290, 339, 384 
Grant, U. S., 55, 56 
Gravel, production of, ' 25 
Gravel beds in Des Moines valley, 471 
. Gravel train near Estherville, 500 
Gravels near Humboldt, age of, 509 
Green, 287 \ 
Ground water in earth's crust, 464 
Ground water alteration theory , of 
dolomitization, 285 
Ground water level, 463 
Gue, :S. F ., 607 
Giimbel, 266, 268, 292 
Guttenberg, i:owa, limestone at, 353, 367 
Gypsum, productiOn of, 29 
Gypsum at Centerville, 446 
Gypsum in Des Moines valley, 433, 445 
Gypsum and dolomite, association of, 
339 
H 
Haidinger, 285, 335 
Hall, C. W., 291, 386, ' 608 
Hamilton limestone, mottling of, 354-
Hardman, 291, 361, 385 
analyses by, 315, 386 
Harkness, 340 
Harrisburg, Pennsylvania, limestone 
at, 371 
Harvey, ridges near, 569 
Haushoffer, experiment ·by, 317 
Hay, O. P., 609 . 
Heim, 289 
Helman sand·pit, 136 




Hemmerle, iI. A.; 109 
Hershey, O. H., 55, 56, 62 
Hillebrand, W. F., analyses by, 77, 390 
Hiltermami; analyses by, 387 
Hinsdale, Des Moines valley near, 592 
Hixson, A. W., analyses by, 328, 348, 
360, 362 
Hjort, 2a6 
Hoernes, 270, · 277 
experiments by,315 
Hogbom, 292, 293, 294, 326, 387, 388 ' 
experiment of, 316 
Hoppe-Seyler, 277 
analyses by, 304 
experiments by, 298, 307, 313 
Horne, 283, 296, 325, 342 
Hot springs, . dolomitization by, 288 
Howell, Jesse V., Iron ore deposits, 33 
Hoyt limestone, a lteration of, 397 
Humboldt, Des Moines valley near, 507 
Hunt, T. S.; 266, 374 
experiments by, 301, 309 
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Ice· sheet, work and movemeht of, 450 
IUaenus ovatus, 204 
Illinoian glacier, 454 
Indian tribes in Des ,Moines valley, 431 
Interbedding, production of; influence 
of organisms in, 325 
Interglacial valleys, relation of Des 
. Moines valley to, 494 ' 
Iowa valley, Aftonian in, 112 
Aftoniim interval in, 116 
Buchanan gravel in, 12Q 
Carboniferous in, 109 
Devonian ·limestone in, 109 
eddy-scar in, 161 
' events attending development of, 
163 
features of, 150 
Iowan ice iil, 167 
Kansan drift in, 117 
loess ' in, 147 
Mississippian iIi, 109 
Nebraskan till in, 'li2 
Pleistocene history of, 107 
poSt-Kansan topography of, i66 
pot-holes in, '160 
pre-Kansan 
164 
topography · Of, . lis, 
stream terraces in; 160 
tributaries of, 150 
". 
varying development, cause of, 15!t 
Iowan drift, topography pf, ' 128 
see also North Liberty lobe, Shuey-
ville 10bEl 
Iowan drift sheet, evidence of; 124 
Iowan glaciation, · effect of, 'Oli Des 
Moines valley, 454, 547 
Iowan ice in Iowa valley, 167 
Ireland, dolomites of, 340, 3'85 
dolomites, origin of, 286,' 291 
. limestone in, · 361 
Iron, precipitation of, 80 
source of, 78 
Iron concentrateS, analyses of, 90 
Iron Hill, location of, 37 . 
Iron ore, analyses of, 72 ' 
composition of, 70 
concentration· of, 79, '87 
disposition , of, 90 
fossils in, 68 
geology of, 63 . 
haulage of, ·87 
mining of, 86 
origin of, 73 
physical character of, 64 · 
treatment of, 84 
work on, 32 
in chert nodules, 65 
in limestone bowlders, ·65 
near Waukon, 37 
Irvine, analyses by, 299 






Italy, limestone in, 361 
Jackson, 286 . 
. ' . 
Jackson, Des Moines· valley ·near, 496 · 
Jefferson City dolomite, charactel' 'of, 
390 ' .. 
Johnson, J. F., 297, 318 
, '. 
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Johnson county, well records in, 169 
Joliet, Louis, 430 
JoneS', A. D., 109, 134 
J"oplin district, local dolomitization in, 
341 
origin of dolomite of, 287 
Judd, 389 
Jura, irregular boundaries of dolomite 
in, 371 
. origin of dolomite of, 275, 278 
K 
Kansan drift, in Iowa valley, 117 
materials of, 119 
topography of, 455 
below Des Moines, 562 
Kansan glaciation, effect of, on Des 
Moines valley, 546 
Kansan glacier, and its work, 452 
Karsten, 290 
experiment by, 316 
Kay, G. ' F ., 40, 109, 218, 237, 406, 612 
Kemp, J. F., 92 
Keokuk, Des 'Moines valley near, 597 
Keokuk formation, alteration of, 395 
analyses of dolomite in, 332 
origin of dolomite in, 330 
Keosauqua, terraces at, 588 
valley near, 590 
Keosauqua oxbow, {}87 
Keuper, origin of dolomite in, 268, 269 
. Keyes, Charles, 607, 610 
Kinderhook, mottled limestone in, 355 
Klement, experiments by, 309 
Klipstein, 289, 339 
Knapp, 258 
KorallenoOlith, irregular boundaries 
of, 370 
Kiimmel, H. B., 56 
I\urland, origin of dolomites in, 266 
L 
Ladd, G. E., analyses by, 382 
Lahn, ongm of dolomite of, 289, 290, 
384 
Lake Shetek; West Fork near, 489 
Lake' Wilson, West Fork near, 488 
Leaching of dolomttes, evidence on, 
315, 383 
, 
Leaching theories of dolomitization, 
290 
Lead, production of, 30 
Leadville, origin of dolomites of, 267 
Leadville forml!otion, dolomites in, 341 
origin of dolomites .of, 287 
Ledges, the, 532 
. Lees, James H., 610 
Physical features and geological 
. history of Des Moines valley; 423 
Leighton, M. M., Pleistocene history of 
Iowa river valley, 103 
Leitmeier, 403 
experiments by, 298, 307 
Leonard, A. G., 53, 55, 56, 352, .367, 
374, 610 
Lesley, 331 





experiments of, 307 
Lime, production of, 20 
Limestone, coarse·grained, alteration 
of, 395 
examples of mottled, 345 
fine-grained, alteration of, 392 
irregulllr boundaries of, 366 
mottled, 342 
oolitic, alteration of, 396 
and dolomite, evidence of associa-
tion of, 339 
and dolomite, interbeddlng of, 320, 
331 
at Shoreham, Vermont, 350 
bowlders in iron ore, 65 
in dolomite, remnants of, 357 
lumps from Atlantic ocean, 319 
Limonite of Iron Hill, 70 
Linck, 269, 290 
experiments by, 301 
Lindgren, W., 338 
Ltthothamnium, analyses of, 326 
Little Rock, limestone at, 380 
Loess, stratigraphic relations of, 148 
in Iowa valley, 147 
in Des Moines valley, 454, 551, 575 
Loretz, 266, 322 
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Louisiana, Missouri, mottled limestone 
in, 355 
Louisiana limestone, mottling in, 355 
Lower blue beds, character of, 404 
, : dolomite in, 362 
:yoweJ,' buff beds, character of, 404 
origin of, 332 
Ludwig, 270, 326 
Mississippi valley 'betw-een Burlington , 
and Keokuk, 598 
Mississippian strata in Des Moines val-
ley, 441 
in Iowa river , valley, 109 
Missouri, stone from, 346 
I Missouri Iron Co., analyses by,. 72,' 90 
work of, on iron ores, 40 
Moitesser, 297 
MOjsisovics, 277 
~acbride, T. H., 504, 508,509, 609 MontpeI.ier, limestone at, 379 
on origin of Des Moines valley, 495 ' Montreal, limestone at, 374 
Magnesian series, origin of dolomites 
of, ~91 
Magnesium content, increase in, 387 
Main limestone, analyses of, 357 
mottling in, 357 
Manitoba, analyses of rock from, 343 
origin of dolomites of, 271, 325 
section of strata in, 343 
Manzelius, A. R ., analyses by, 389 
Maquoketa beds, trilobites from, 187 
Maquoketa formation, mottling of, 354 
Marignac,. experiments of, 312 
Marine caleareous deposits, testimony 
of, 388 
Marine leaching, demonstration of, 388 
theory . of dolomitization, 292, 388 
Marls, Quaternary, dolomitic', origin of, 
293 
Marquette, Jacques, 430 
Mason City, limestone at, 376 
McGee, W J, 53, 92, 115 
McGregor, Iowa, limestone at, 397' 
Megalaspis, 196 
beckeri, 196 
Meinzer, 0. E., 608 
Merrill, G. P., 76 
Metia, coral island, origin of dolomites 
of, 286 
MgCO" power of organisms to secrete, 
326 
Michael, 287, 341 
Miller, ' l!. L., 610 
Mineral waters, production .of, 30 
Mississippi plain near Keokuk, 597 
Mississippi river, buried tributary of, 
601 
near Keokuk, history of, 600 . 
Montrose, Mississippi valley near., 598 
Moraines near Des Moines valleY,;532 
Morlot, 257, 285, 321 
experiment of, 309 
Mornil!.g Sun, Iowa, analyses of lime-
stone from, 328 
Muggendorf, origin of dolomites of, 276 
rock from, composition of, 317 
Murchison, description of trilobite by, 
200 
Murray, 296 
analyses by, 299 
Muschelkalk, origin of dolomites' in, 
274, 286, 287, 328 
N 
Nahnsen, 285, 382 
Natural gas, output of, 31 
Nauck, 286 
Nebraskan age of Des Moines valley, 
545 
Nebraskan glacier in Des Moines val-
ley, 451 
Nebraskan till in Iowa valley, 112 
Nec]{ar, origin of dolomite of, 278 
New Richmond sandstone, character 
of, 43 
New York, stone from, 347 
Niagaran dolomite, interbedding of, 375 
limestone in, 358 
origin of, 283 
purity of, 319 
Nichols, 271, 329 
analyses by, 327 
Nileus, 198 
vigilan8, 199 
Niob:r:ara river, Todd's preglacial, 557 
' "r 
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Niue, limestone ' from, 295 
North Liberty lobe, contorted Buchan, 
an gravel under, 142 ' 
drift surface of, 134 
marginal deposits of loess on, 134 
structure less ferruginous gravel 
on, 141 
topography of, 128 
valley,train ,terraces from, 134 
North Lizard creek, 513 
Northeastern Iowa, peneplains of, 55 
~tructure of, 63 
topography of, 64 
uplift of, 81 , 
Norton, W. H., 57, 608 
section hy, 363 
Norwegian dolomites, origin of, 267 
Novanty, Frank, 109 
o 
Oneota dolomite, alteration of, 391 , 
character of, ' 43 
origin of: 292 
Oolites, altered, 336 
Opisthoparia, 192 
Organic theory of origin of dolomites, 
270, 324 
Orr, 'Ellison, 68, 92 
Orton, 404 
Osage, Iowa, li!Uestone at, 377, 394 
Ostwald, W:, 82 
Ottumwa, .strata near, 578 
Owen, description of trilobite by, 193 
Ozark region, limestone in, 351 
p 
Permian strata in Des Moines valley, 
446 
Perryville, Missouri, limestone at, 352 
Petzholdt, 265 
Plattenkalk, origin of dolomites of, 267 
Platteville limestone, character of, 47 
divisions of, 46 
dolomite in, 362 
fossils of, 48 
PJattin limestone,- 351 
Plattsburg, New York, limestone at, 
395 
Pleistocene, length of, 456 
Pleistocene history of Iowa river val-
le~'" 103, 107 
Pleistocene series in Des Moines val-
ley, 449 
Pfaff, F., 275, 321 
Pfaff,-F . W., 262, 277, 402 , 
experiments by, 303, 306, '308, 311, 
313, 317 
Phacopidae, 232 
Phillipi, 271, 274, 278, 292, 318, 328, 
385, 403 
Phillips, W. B., 91, 92 
Pneumatolytic alteration theory of 
dolomitization, 288 
Polk county, age of ' Des Moines val-
ley in, 542 
Portland, Iowa, limestone at, 375 
Post-Kansan erosion in 'Iowa. valley, 
150 
topography of Iowa val'ey, 166 
Postville Junction, trilobites from, 198 
Potsdam sandstone, origin of doioinite 
Palatine Bridge, ' analyses of stone in, 268 
from, '348 Prairie du Chien, distribution and 
section at, ,347 character of, 41 
Patterson's Springs, trilobites from, 200 fossils of, 43' 
Peach, 283, ' 296.. 325, 342 l'elations of, , 44 
Pearce, 1: Newton', 406 Pre-Kansan topography in Iowa val-
Peneplain, lower, 59 ley, 116, 164 
upper, 68 Pre-Pleistocene topography ' of Iowa 
Peneplains, ages of, 60 river valley, 110 
of northeastern Iowa, 55 Pressure, effect ' of, on dolomitization, 
Pennsylvania, origin of dolomites Of, ; 402 " 
272 Primary deposition of dolomtte; evl-
stone from, 346 dence on, 264, 296, 318, '3'90 
Pepp"el; 404 Prop aria, 209 
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Prussia, . ori~i~' \)t '~~16mtte; of, 
~suedo-inter,stratf~ca~ioll" 3'71 
pterygom~(o~',_ ~~2 , ' 
fredrick,t, ~32 
Jarrqbe~~jt ~35 ,'.)! " , 
R 
( q f 
Raccoon river, '567 ' 
Red Rock saiuistone, 564 
287 
:.., .. 
R~place~ent 'beneath the sea, 40.0., 40.1 
Residuum, formation of, 75 
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